Introduction to the Issue on Modeling of High Data Rate Optical Fiber Communication Systems
In the last five years, there has been a revolution in optical fiber communication systems due to the advent of wavelength-division multiplexing (WDM). The carrying capacity of optical fiber systems has increased from gigabits per second to over a terabit per second in the laboratory. The lag between laboratory demonstrations and commercial development has been reduced to approximately two years. These changes have been accompanied by a significant increase in the complexity of network elements, particularly the line terminals and the amplifiers, as well as new fiber designs and new, increasingly sophisticated network topologies. The increasing use of foward error correction also adds to system complexity. As the number of channels increases, the economic demand for fewer terminals forces designers to use higher single-channel data rates. At data rates of 10 Gb/s and, soon, 40 Gb/s, the behavior of the signal as it propagates through an optical fiber communication system is far from linear or intuitive. Consequently, the transmission line, amplifiers, and attendent compenents must be much more carefully designed than was the case in the past.
Modern-day telecommunications companies rely heavily on numerical modeling to design their systems since the complexity of today's optical fiber transmission networks precludes complete reliance on simple analytical treatments. Numerical models are used to lay out network topologies, identify design spaces for dispersion maps and amplifiers, and to refine designs of passive and active components. System modeling prior to laboratory implementation and field trials has become increasingly widespread because it reduces both the cost and the time for the development cycle.
Given the practical importance of this subject, it surprises newcomers to the field to learn that the number of experts in Publisher Item Identifier S 1077-260X(00)04985-6. modeling optical fiber communications systems is actually quite small. The explosive growth in the complexity of these systems is responsible for this anomaly; five years ago, it was possible to design systems at reasonable speed and cost using cut-and-try methods. That is no longer true. The development of commercial software packages is an important trend in leveraging the existing expertise in our field, but it is not sufficient by itself. There is a need for modeling experts. It is our hope that this special issue will encourage the development of more modeling experts both by highlighting the work of the existing experts in the field and by underlining that it is a rich field-offering those who enter into it a felicitous combination of exciting and interesting scientific problems and the chance to influence the growth of one of the most important technologies in the history of mankind.
